Primary structure and functional characterization of a high-affinity glutamate transporter.
Glutamate transport across plasma membranes of neurons, glial cells and epithelial cells of the small intestine and kidney proceeds by high- and low-affinity transport systems. High-affinity (Km 2-50 microM) transport systems have been described that are dependent on Na+ but not Cl- ions and have a preference for L-glutamate and D- and L-aspartate. In neurons high-affinity glutamate transporters are essential for terminating the postsynaptic action of glutamate by rapidly removing released glutamate from the synaptic cleft. We have isolated a complementary DNA encoding an electrogenic Na(+)- but not Cl(-)-dependent high-affinity glutamate transporter (named EAAC1) from rabbit small intestine by expression in Xenopus oocytes. We find EAAC1 transcripts in specific neuronal structures in the central nervous system as well as in the small intestine, kidney, liver and heart. The function and pharmacology of the expressed protein are characteristic of the high-affinity glutamate transporter already identified in neuronal tissues. The abnormal glutamate transport that is associated with certain neurodegenerative diseases and which occurs during ischaemia and anoxia could be due to abnormalities in the function of this protein.